To investigate the role of sex-hormonal changes in idiopathic carpal tunnel syndrome (CTS) among post-menopausal women through measuring estrogen receptor (ER) expression in their transverse carpal ligament (TCL) and serum estrogen level, as well as determine the correlation between these factors and electrodiagnostic parameters and Boston score. Methods: Biopsy samples of TCL were collected from 12 postmenopausal women who had undergone surgery for severe idiopathic CTS; control specimens were collected from 10 postmenopausal women without CTS who had undergone surgery for the other hand pathologies. To determine the distributions of ER in TCL, histological and immunohistochemical examinations were performed. Serum estrogen level was also measured. Electrodiagnosis and Boston questionnaire were used for CTS severity and determination of the patients' function. Results: ER expression in TCL and serum estrogen level were not significantly different in the case group compared to the control group (P = 0.79 and P = 0.88, respectively). Also, there was no correlation between ER expression or serum estrogen level and electrodiagnostic parameters or Boston score. 
Introduction
Carpal tunnel syndrome (CTS), a median nerve compressive lesion at the wrist, is the most common entrapment neuropathy and a common disorder in women. 1, 2 Although there is a long list of causes leading to increased pressure on the median nerve at the wrist, idiopathic CTS outnumbers all other types. It often occurs in middleaged women without other known pathologies. Because of the higher CTS incidence in women particularly around menopause, the role of specific risk factors for females and hormonal changes related to menopause has been proposed. 2 In a study by Kim et al. 3 , increased expressions of estrogen receptor alpha and beta (ERα and ERβ ) in the ERα in both transverse carpal ligaments (TCL) and synovial tissues and progesterone receptor (PR) in TCL samples from CTS patients, no statistically significant difference between male and female groups in the number of ER-and PRpositive cells within TCL or synovial tissue of CTS patients was seen with the exception of the 50 to 70 year age group. Despite these findings, the effect of sex hormones on CTS independent of other risk factors which may be different among men and women such as hand and wrist anthropometrics (higher wrist ratio, higher shape index, and narrower outlet in women) is not clear.
5~7
Electrodiagnosis is the gold standard test for CTS diagnosis and an appropriate tool for its severity determination. Boston questionnaire is a valid and reliable tool for assessment of functional status and clinical severity in patients with CTS. 8, 9 In this study, we aimed to consider whether ER expression in TCL and serum estrogen level as two sex hormone related factors are different between postmenopausal women with idiopathic CTS who had undergone carpal tunnel release and those operated due to hand pathologies other than CTS. Also, to investigate whether sex hormones have any effect on clinical or electrophysiological severity of CTS, the relationship between these factors and either electrodiagnostic parameters or functional status according to the Boston score in the group of women with CTS was assessed.
Materials and Methods
We selected and enrolled case and control subjects from those 50 to 70 year old women admitted for hand surgery if they had severe CTS and experienced menopause for at least one year.
Patients with a history of systemic diseases such as The study protocol was approved by our university Ethics
Committee and written informed consents were taken from subjects before taking part in the survey.
To confirm a diagnosis of severe CTS and rule out other ER immunoreactivity was measured by two independent observers. For serum estradiol determination, blood samples were collected and centrifuged at 4400 rpm for 5 minutes.
The sera were isolated. Serum estradiol level was determined using estradiol enzyme-linked immunosorbent assay (ELISA) 
Results
The mean ages of the case and control groups were 58.3 ± 5.6 and 60.3 ± 6.3 years, respectively (P = 0.477). The age range was 50 to 65 years in the case and 52 to 69 years in the control group. There was no statistically significant difference in demographic data and BMI between cases and controls ( Table 1 in case and control groups, respectively, P = 0.875). Also, no statistically significant difference in ER expression between case and control groups was found (Table 2) .
Five patients in the case group had no recordable sensory nerve action potential. Thus, for analysis of the correlation between sensory latency, amplitude and conduction velocity and Boston score, the data of seven patients were used.
There was a significant correlation between neither ER expression nor serum estrogen level and electrodiagnostic parameters and Boston score (Table 3, 4) .
Discussion
We could not find any significant difference in ER expression, serum estrogen level, duration of menopause, age at menopause and parity between the case and control groups. The association between parity and CTS is controversial. In a study by Kaplan et al. 12 , the mean Toesca et al. 4 supposed that fluctuation of estrogens and progesterone could similarly affect TCL through acting on fibroblast proliferation and collagen synthesis. Also, the effect of estrogen on synovial tissue was attributed to the immunomodulation of synovitis and synovial hyperplasia and the regulation of pro-inflammatory cytokines. 4 We could not find such results in our study. The survey conducted by Toesca et al. 4 , had some limitations. It had a very small control size and did not exclude the patients with concomitant diseases like diabetes, rheumatoid arthritis, dysthyroidism (15 cases) and women treated with HRT.
The possible effects of these confounding factors make the results of this study questionable.
Kim et al. 3 evaluated ER expression in tenosynovial tissues of postmenopausal woman with idiopathic CTS and found This conclusion was based on findings of a MRI study which showed that palmar bowing of the flexor retinaculum as a marker of tenosynovial edematous swelling correlate significantly with patients' subjective reports of pain severity. 20 In the present study for concise evaluation of the relationship between CTS severity and sex hormone related factors, electrodiagnostic parameters as well as Boston score were measured for every patient. Similar to the study by Kim et al. 3 , no significant correlation was found between ER expression or serum estrogen level and Boston score. Also, no correlation was found between ER expressions or serum estrogen level and electrodiagnostic parameters.
The authors think that a significant difference in the hand and wrist anthropometric features in females with CTS, as compared to the females without CTS and men, can be the reason of inconsistencies in the results of different studies.
Hand and wrist anthropometric features (higher wrist ratio, higher shape index, and narrower outlet) were found to be independent risk factors for CTS in females, but not in males. 5, 21, 22 Future studies should consider these factors as potential confounding factors while investigating the role of sex hormones in CTS.
There were some limitations in this study. The case sample size was small and we could not measure local estrogen levels; however, systemic estrogen level was measured for every case and control subjects. Also, we assessed only patients with severe CTS and this may be the cause for different results of our study compared to the previous surveys.
Finally, it should mentioned that sex hormones cannot still be considered as the etiology or the only predisposing factor of idiopathic CTS in postmenopausal women and the role of other factors such as wrist ratio and narrower outlet in females compared to the males should be taken into account while investigating the effect of hormonal issues on CTS.
